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DESCRIPTION 



COMMUNICATION APPARATUS AND COMMUNICATION METHOD 

Technical Field 

The present invention relates to a communication 
apparatus and a communication method , and more particularly 
to a communication apparatus and a communication method 
to be used for multimedia communication in International 
Telecommunication Union (ITU). 

Background Art 

Conventionally, in digital communication, 
multimedia communication is performed through the 
following processes. That is, moving picture data, voice 
data and other data are compressed in conformity with a 
compression system of a prescribed standard; image data 
stream, voice data stream and other data stream that were 
obtained by the compression are multiplexed; and the 
multiplexed stream data is transmitted. 

Before the transmission of the stream data, control 
data is exchanged between communication terminals in regard 
to a moving picture coding system, a voice coding system, 
a data transmission system, or the like. Then, after the 
communication system to be performed within the abilities 
of the communication terminals is determined, resources 
necessary for the communication are prepared. Not until 



these processes are completed the transmission of the 
stream data is begun. 

As for the exchanges of the control data before the 
beginning of the transmission of the stream data, ITU-T 
standard H. 245 (hereinafter, referred as to "H. 245 
standard") is currently used. This standard is a 
communication control protocol that was developed for AV 
multimedia communication using packet multiplexing, and 
is adopted by many multimedia communication terminals. 

In the H. 245 standard, after the beginning of 
communication, at first, the exchanges of control data 
concerning the abilities of communication terminals and 
reception acknowledgment s ignals with regard to the control 
data are performed between communication terminals, and 
the exchanges of the information for the determination 
of the classification of the communication terminals and 
the superiority or inferiority of the communication 
terminals are performed. These exchange steps are called 
as "transmission starting phase 1". In the transmission 
starting phase 1, exchanges of control data and reception 
acknowledgment signals concerning the control data are 
performed as many times as the number of media (voice, 
image, and so forth). After the transmission starting 
phase 1, the abilities of transmitter-receiver terminals 
are settled, and the logical connection of each medium 
is established. This step is called as " transmission 
starting phase 2". After the completion of the 



transmission starting phase 2 , the exchange of multiplexing 
information for the packet multiplexing of data and a 
reception acknowledgment signal with regard to the 
multiplexing information is performed. This exchange is 
called as "transmission starting phase 3". Not until all 
of these processes of the transmission starting phases 
1-3 are completed the transmission of the stream data is 
begun . 

However , the H . 24 5 standard adopts an acknowledgment 
type process configuration suchthat, aftera communication 
terminal transmitted control data to a communicating party 
and received the reception acknowledgment signal (ACK, 
NACK) of the control data from the communicating party , 
the communication terminal transmits the next control data - 
Such a process configuration guarantees the sure 
transmission of control data. However, such a process 
configuration has a problem such that the larger the number 
of control data necessary for being exchanged before the 
beginning of the transmission of stream data becomes, the 
longer the necessary time before the beginning of the 
transmission of the stream data becomes. Incidentally, 
in the H. 245 standard, generally, after about twenty 
control data were exchanged, the transmission of stream 
data is begun. Hereinafter, the problem is described in 
detail with the aid of FIG . 1. 

FIG. 1 is a sequence diagram showing a state of 
exchanging of control data between communication terminals 



equipped with a conventional communication apparatus 
severally. In FIG. 1, at the timing (hereinafter, 
abbreviated to as "t" ) 11 and t21, communication terminals 
A and B respectively transmit control data A-l and control 
data B-l to the other parties of communication. 
Incidentally, the problem is described in the following 
description on the basis of the operation of the 
communication terminal A for convenience of description. 

After the communication terminal A transmitted the 
control data A-l, the communication terminal A generates 
control data A-2 to be transmitted at the next time. When 
the communication terminal B received the control data 
A-l at t22, the communication terminal B transmits a 
reception acknowledgment signal 1 to the communication 
terminal A as a reply. When the communication terminal 
A received the reception acknowledgment signal 1 at tl3, 
it becomes possible for the communication terminal A to 
transmit the next data. Accordingly, the communication 
terminal A transmits response data to an inquiry in the 
control data B-l that the communication terminal A received 
at tl2 to the communication terminal B at tl3. Now, it 
is supposed that the preparation of the transmission of 
the control data A-2 to be transmitted from the 
communication terminal A at the next time has already 
completed at tl3 in the communication terminal A. 

When the communication terminal B received the 
response data at t23, the communication terminal B 



transmits a reception acknowledgment signal 2 to the 
communication terminal A as a reply. When the 
communication terminal A received the reception 
acknowledgment signal 2 at tl4, it becomes possible for 
the communication terminal A to transmit the next data. 
Consequently, the communication terminal A transmits the 
control data A-2 the transmission preparation of which 
has completed at tl3 at tl4. 

As described above, because the communication 
terminal A cannot transmits control data A-2 before the 
reception of the reception acknowledgment signal 2 in the 
H. 245 standard, a waiting time shown in FIG. 1 is generated 
with respect to the transmission of the control data A-2. 

The larger the number of control data necessary to 
be exchanged before the beginning of the transmission of 
stream data becomes , the higher the frequency of generation 
of such a waiting time becomes. Consequently, the larger 
the number of control data becomes , the longer the necessary 
time before the beginning of the transmission of stream 
data becomes * 

Disclosure of Invention 

An object of the present invention is to supply a 
communication apparatus and a communication method that 
can shorten the waiting time concerning the transmission 
of control data and that can reduce the delay of the 
beginning of the transmission of stream data. 
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For attaining the aforesaid object, the present 
invention is configured so as to decrease the number of 
times of exchanges of control data by transmitting a 
plurality of control data that can be transmitted before 
5 the arrival of response data from the communicating party 
as one multiplexing unit in a multiplexed state* 

Brief Description of Drawings 

FIG . 1 is a sequence diagram showing a state of 
10 exchanges of control data by communication terminals 
equipped with a conventional communication apparatus, 
severally ; 

FIG. 2 a principal part block diagram showing a 
schematic configuration of a communication apparatus 
15 according to Embodiment 1 of the present invention; 

FIG. 3 is a diagram showing an example of the contents 
of a table stored in the correlation memory section of 
the communication apparatus according to Embodiment 1 of 
the present invention; 
20 FIG. 4 is a sequence diagram showing a sate of the 

exchanges of control data by communication terminals 
equipped with the communication apparatus according to 
Embodiment 1 of the present invention, severally; 

FIG. 5 is a principal part block diagram showing 
25 another schematic configuration of the communication 
apparatus according to Embodiment 1 of the present 
invention ; 
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FIG. 6 is a principal part block diagram showing a 
schematic configuration of a communication apparatus 
according to Embodiment 2 of the present invention; 

FIG . 7 is a sequence diagram showing a state of 
5 exchanges of control data by communication terminals 
equipped with the communication apparatus according to 
Embodiment 2 of the present invention, severally; 

FIG. 8 is a principal part block diagram showing a 
schematic configuration of a communication apparatus 
10 according to Embodiment 3 of the present invention; and 

FIG. 9 is a sequence diagram showing a state of 
exchanges of control data by communication terminals 
equipped with the communication apparatus according to 
Embodiment 3 of the present invention, severally. 

15 

Best Mode for Carrying Out the Invention 

In the following, embodiments of the present 
invention are described in detail by reference to the 
attached drawings . 

20 (EMBODIMENT 1) 

The communication apparatus and the communication 
method according to Embodiment 1 of the present invention 
correlate a plurality of control data that can collectively 
be transmitted and a plurality of control data that are 

25 asynchronously generated, and the apparatus and the method 
multiplex the plural control data in conformity with the 
correlation to be one packet, and then the apparatus and 



8 

the method transmit the packet. 

Hereinafter, the communication apparatus and the 
communication method according to Embodiment 1 of the 
present invention are described by means of FIG. 2. FIG. 
2 is a principal part block diagram showing a schematic 
configuration of the communication apparatus according 
to Embodiment 1 of the present invention. 

A control data management section 102 that was 
instructed by a terminal control section 101 to start to 
communicate outputs a transmission instruction of control 
data to a control data transmission section 103. The 
control data transmission section 103 that received the 
transmission instruction generates transmission control 
data to output the generated transmission control data 
to a control data synchronization section 104. 

When control data necessary for being transmitted 
successively exist, the control data management section 
102 again transmits the transmission instruction to the 
control data transmission section 103. Receiving the 
transmission instruction, the control data transmission 
section 103 again generates transmission control data to 
output the generated transmission control data to the 
control data synchronization section 104. 

The control data synchronization section 104 
cooperates with a correlation memory section 105 and a 
control data accumulation section 106 to multiplex a 
plurality of transmission control data. The multiplexed 
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transmission control data is output to the control data 
management section 102. incidentally, the operation of 
the multiplexing will be described later. 

The data output to the control data management section 
5 102 is output to a control data processing section 107 
by the control data management section 102, and then the 
output data is temporarily stored in a multiplexed data 
accumulation section 108. Then, when the control data 
processing section 107 detected the reception of a 

10 reception acknowledgment signal transmitted from the 

communicating party, the control data processing section 
107 takes out multiplexed transmission control data from 
the multiplexed data accumulation section 108 and adds 
a sequence number, an error detection code and the like 

15 to the taken out transmission control data to generate 
the added control data as one packet. Consequently, the 
packet includes a plurality of transmission control data. 
After header information and other information were added 
to the generated packet in the transmission section 109, 

20 the packet is processed in conformity with prescribed radio 
processing in the transmission section 109, and the 
processed packed is transmitted to the communicating party 
through an antenna 110. 

On the other hand, after control data that were 

25 received through the antenna 110 were processed in 
conformity with prescribed radio processing in the 
transmission section 109, the processed control data is 
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output to the control data processing section 107. The 
control data processing section 1 07 performs the processing 
of the received control data such as error detection . When 
the received control data were correctly received, the 
5 control data processing section 107 outputs a reception 
acknowledgment signal to the transmission section 109, 
and further the control data processing section 107 outputs 
the received control data to the control data management 
section 102 . After being processed in conformity with the 

10 prescribed radio processing in the transmission section 
109, the reception acknowledgment signal is transmitted 
to the communicating party through the antenna 110. 

The control data management section 102 outputs the 
received control data output from the control data 

15 processing section 107 to a control data reception section 
111. The control data reception section 111 analyzes the 
contents of the received control data. When a response 
is needed to an inquiry in the received control data, the 
control data reception section 111 generates response data 

20 and output the generated response data to the control data 
synchronization section 104. Incidentally, in the 
following description, transmission control data to be 
generated by the control data transmission section 103 
and response data to be generated by the control data 

25 reception section 111 is generically named as ''control 
data". Moreover, data generated by the multiplexing of 
a plurality of control data is called as "multiplexed 
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control data" . 

The control data synchronization section 104 
cooperates with the correlation memory section 105 and 
the control data accumulation section 106 to multiplex 
response data and transmission control data. The 
multiplexed data is output to the control data management 
section 102. Incidentally , the operation of the 
multiplexing will be described later. Because the 
processing after that until the multiplexed data is 
transmitted is similar to that described above, the 
description concerning the processing is omitted. 

In such a way, after the completion of the exchanges 
of control data in each transmission starting phase between 
communication terminals equipped with the aforesaid 
communication apparatus severally, the transmission of 
stream data such as voice data and image data is started. 
That is, after the completion of the exchanges of control 
data, the terminal control section 101 outputs a starting 
signal to a user data processing section 112, and thereby 
the user data processing section 112 is started. 

The user data processing section 112 performs the 
prescribed processing (e.g. operation processing in the 
MPEG-4 system) of user data such as voice data and image 
data that is input through the input/output terminal 113, 
and the user data processing section 112 generates 
transmission stream data to output the generated 
transmission stream data to the transmission section 109. 
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Moreover, after the user data processing section 112 
performed the prescribed processing of the received stream 
data output from the transmission section 109, the user 
data processing section 112 outputs the processed stream 
data to another apparatus through the input /output terminal 
113 . 

Next, the multiplexing operation of control data by 
the control data synchronization section 104, the 
correlation memory section 105 and the control data 
accumulation section 106 is described. 

In the correlation memory section 105, a prescribed 
table such as one shown in FIG. 3, in which each control 
data are correlated by being grouped for each kind (by 
the message), is stored. FIG. 3 is a diagram showing an 
example of the contents of a table stored in the correlation 
memory section of a communication apparatus according to 
Embodiment 1 of the present invention. 

Now, each message that belongs to a certain group 
in the table shown in FIG. 3 is a message capable of being 
collectively transmitted to the communicating party. 
That is, because "terminal ability information exchanging 
message" is a message capable of being transmitted without 
the wait of the response data from the communicating party 
to "master slave determining message", the "master slave 
determining message" and the "terminal ability information 
exchanging message" can collectively be transmitted to 
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the communicating party. Accordingly, the "master slave 
determiningmessage" and the "terminal ability information 
exchanging message" are grouped into one group. 

On the other hand, because the ability of the 
communicating party cannot be known without the wait of 
the response data from the communicating party to the 
"terminal ability information exchanging message", the 
"terminal ability information exchanging message" and 
"logic channel establishing message" cannot collectively 
be transmitted to the communicating party. Accordingly, 
the "terminal ability information exchanging message" and 
the "logic channel establishing message" are grouped into 
different groups. 

Incidentally, the correlation memory section 105 is 
configured such that the stored contents can adaptively 
be changed according to communication conditions. That 
is, when voiceless communication is performed, there is 
no need to establish any voice logic channel . Accordingly, 
the table shown in FIG. 3 becomes a table in which "logic 
channel establishing (voice)" is omitted from the group 
2 in the table shown in FIG. 3. 

The control data synchronization section 104 
accumulates input control data into the control data 
accumulation section 106 in sequence. When the control 
data synchronization section 104 accumulates control data, 
the control data synchronization section 104 judges which 
group the control data to be accumulated belongs to by 
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reference to the table that is stored in the correlation 
memory section 105 and shown in FIG. 3. Then, the control 
data synchronization section 104 correlates a plurality 
of control data to each other for each group for managing 
them as one data by the group . According to such operation, 
a plurality of control data are multiplexed for each group 
and are handled as one data by the group. 

To put it concretely, for example, when "master slave 
determining message" is input into the control data 
synchronization section 104, the control data 
synchronization section 104 judges that the "master slave 
determining message" belongs to group 1. Moreover, 
because " terminal ability information exchanging message" 
exists after the "master slave determining message" in 
the group 1, the control data synchronization section 104 
can know that the "terminal ability information exchanging 
message" will successively be input after the "master slave 
determining message". Accordingly, in this case, the 
control data synchronization section 104 accumulates the 
"master slave determining message" into the control data 
accumulation section 106 as control data that belongs to 
the group 1. 

Moreover, when input control data is data at the last 
in each group, the control data synchronization section 
104 accumulates the control data into the control data 
accumulation section 106, and then the control data 
synchronization section 104 takes out a plurality of 
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control data that have been accumulated by that time and 
have been multiplexed from the control data accumulation 
section 106 as one data, and the control data 
synchronization section 104 outputs the taken out control 
date to the control data management section 102. After 
the outputting, the control data synchronization section 
104 clears the control data accumulation section 106. 

To put it concretely, for example, when "terminal 
ability information exchanging message" was input into 
the control data synchronization section 104, because the 
"terminal ability information exchanging message" is a 
control data being at the last in the group 1, the control 
data synchronization section 104 accumulates the "terminal 
ability information exchanging message" into the control 
data accumulation section 106, and then takes out "master 
slave determining message" and the "terminal ability 
information exchanging message" from the control data 
accumulation section 106 as one data to output them to 
the control data management section 102. 

The multiplexed control data output to the control 
data management section 102 is output to the control data 
processing section 107 by the control data management 
section 102, and the output control data is temporarily 
stored in the multiplexed data accumulation section 108. 
Then, the control data processing section 107 takes out 
multiplexed control data from the multiplexed data 
accumulation section 108 in order for each time when the 
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control data processing section 107 detects a reception 
acknowledgment signal transmitted from the communicating 
party, and the control data processing section 107 adds 
a sequence number, an error detection code and the like 
5 to the taken out multiplexed data to generate the 
multiplexed data as one packet for each group. 
Consequently, the packet includes a plurality of 
transmission control data. After header information and 
other information are added to the generated packet in 
10 the transmission section 109, the packet is processed in 
conformity with the prescribed radio processing to be 
transmitted to the communicating party through the antenna 
110. 

Next, a state of exchanges of control data by 
15 communication terminals equipped with the communication 
apparatus having the aforesaid configuration, severally, 
is described. FIG. 4 is a sequence diagram showing a state 
of exchanges of control data by communication terminals 
equipped with the communication apparatus according to 
20 Embodiment 1 of the present invention, severally. 

In FIG. 4, at the timing (hereinafter, abbreviated 
to as "t") 11 and t21, communication terminals A and B 
respectively transmit control data A-l and control data 
B-l to the other parties of communication. Incidentally, 
25 the description is performed in the following description 
on the basis of the operation of the communication terminal 
A for convenience of description. 
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The communication terminal A generates response data 
to an inquiry in control data B-l, which the communication 
terminal A received at tl2, in the control data reception 
section 111. The response data is accumulated in the 
control data accumulation section 106. 

Moreover, after the communication terminal A 
transmitted the control data A-l, the communication 
terminal A generates control data A-2 to be transmitted 
at the next time in the control data transmission section 
103. The control data A-2 is accumulated in the control 
data accumulation section 106 . Thereby, the response data 
and the control data A-2 are multiplexed. 

Incidentally, now it is supposed here that the control 
data A-l and the control data A-2 are control data that 
belong to different groups . Moreover, it is also supposed 
that the response data and the control data A-2 are control 
data that belong to the same group. 

When the communication terminal B received the 
control data A-l at t22, the communication terminal B 
transmits a reception acknowledgment signal 1 to the 
communication terminal A as a reply- Because it becomes 
possible for the communication terminal A that received 
the reception acknowledgment signal 1 at tl3 to transmit 
the next data, the communication terminal A makes the data 
generated by the multiplexing of the response data and 
the control data A-2 one packet in the control data 
processing section 107, and the communication terminal 
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A transmits the packet to the communication terminal B 
at tl3. By the transmission of a plurality of control data 
as one packet after the multiplexing of them, the number 
of times of transmission of control data can be reduced. 
Moreover, because the communication terminal A multiplexes 
the response data and the control data A-2 to one packet 
and then transmits the packet, the waiting time that was 
conventionally generated as shown in FIG. 1 can be 
shortened . 

Then, when the communication terminal B received the 
packet including the response data and the control data 
A-2, the communication terminal B transmits a reception 
acknowledgment signal 2 to the communication terminal A 
at t23 . The reception acknowledgment signal 2 is received 
by the communication terminal A at tl4. 

Incidentally, the communication apparatus according 
to the present embodiment may have a configuration shown 
in FIG. 5 . FIG. 5 is a principal part block diagram showing 
another schematic configuration of the communication 
apparatus according to Embodiment 1 of the present 
invention. In the communication apparatus shown in FIG. 
5, the control data management section 102 outputs an 
instruction signal concerning the inputting and the 
outputting of control data to the control data accumulation 
section 106 to the control data synchronization section 
104 by reference to the correlation memory section 105. 
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The control data synchronization section 104 accumulates 
input control data into the control data accumulation 
section 106 or takes out accumulated multiplexed control 
data from the control data accumulation section 106 in 
a form of one data in conformity with the instruction signal . 

As described above, the communication apparatus and 
the communication method according to the present 
embodiment correlates a plurality of control data that 
can collectively be transmitted and a plurality of control 
data that are asynchronously generated to each other, and 
the apparatus and the method multiplexes the plural control 
data in conformity with the correlation to transmit the 
multiplexed control data as one packet. Thereby, waiting 
time concerning the transmission of control data can be 
shortened and the number of times of exchanges of control 
signals can be decreased. Consequently, the delay of 
transmission starting of stream data caused by the waiting 
time can be reduced, 

(EMBODIMENT 2) 

The point of the communication apparatus and the 
communication method according to the present embodiment 
different from those of Embodiment 1 is that the apparatus 
and the method of the present embodiment further 
multiplexes a plurality of control data that were 
multiplexed in conformity with correlation to make them 
as one packet and then the apparatus and the method transmits 
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the packet* 

Hereinafter, the communication apparatus and the 
communication method according to Embodiment 2 of the 
present invention are described by the use of FIG* 6 and 
FIG. 7. FIG. 6 is a principal part block diagram showing 
a schematic configuration of the communication apparatus 
according to Embodiment 2 of the present invention, and 
FIG. 7 is a sequence diagram showing a state of exchanges 
of control data by communication terminals equipped with 
the communication apparatus according to Embodiment 2 of 
the present invention, severally. Incidentally, in FIG. 
6, the same configuration elements as those of Embodiment 
1 are designated by the same reference marks as those of 
Embodiment 1 , and their detailed descriptions are omitted . 

Because the control data processing section 501 
cannot transmit multiplexed control data until the control 
data processing section 501 receives a reception 
acknowledgment signal transmitted from the communicating 
party, as shown in FIG. 7, the control data processing 
section 501 successively accumulates multiplexed control 
data output from the control data management section 102 
in the multiplexed data accumulation section 108 for a 
period of time until the control data processing section 
501 receives the reception acknowledgment signal. Now, 
here, it is supposed that, for example, two multiplexed 
control data of multiplexed control data 1 and multiplexed 
control data 2 are accumulated. Thereby, a plurality of 



control data that were multiplexed by the group are further 
multiplexed by a plurality of groups. 

When the control data processing section 501 detects 
the reception of a reception acknowledgment signal at tl3 
shown in FIG. 7 , the control data processing section 501 
takes out all of the multiplexed control data (the 
multiplexed control data 1 and the multiplexed control 
data 2) that have been accumulated until that time from 
the multiplexed data accumulation section 108, and the 
control data processing section 501 adds a sequence number, 
an error detection code and the like to the taken out 
multiplexed control data to generate the added control 
data as one packet, and further the control data processing 
section 501 outputs the packet to the transmission section 
108. Thereby, the control data multiplexed between a 
plurality of groups are transmitted to the communicating 
party as one packet. After outputting, the control data 
processing section 501 clears the multiplexed data 
accumulation section 108. 

As described above, the communication apparatus and 
the communication method according to the present 
embodiment further multiplex a plurality of control data 
that were multiplexed in conformity of correlation to make 
the multiplexed control data one packet, and then the 
apparatus and the method transmit the packet. Thereby, 
the number of times of exchanges of control signals can 
further be reduced and the transmission efficiency of 
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control signals can be heightened in comparison with 
Embodiment 1. Consequently, necessary time before the 
transmission starting of stream data can further be 
shortened • 

5 

(EMBODIMENT 3) 

The point of the communication apparatus and the 
communication method of the present embodiment different 
from those of Embodiment 2 is that the communication 

10 apparatus and the communication method of the present 
embodiment do not transmit control data that were 
multiplexed between a plurality of groups at the time of 
receiving of a reception acknowledgment signal but transmit 
the multiplexed control data at a prescribed time interval . 

15 Hereinafter, the communication apparatus and the 

communication method according to Embodiment 3 of the 
present invention are described by the use of FIG. 8 and 
FIG. 9. FIG. 8 is a principal part block diagram showing 
a schematic configuration of a communication apparatus 

20 according to Embodiment 3 of the present invention, and 
FIG. 9 is a sequence diagram showing a state of exchanges 
of control data by communication terminals equipped with 
a communication apparatus according to Embodiment 3 of 
the present invention, severally. Incidentally, in FIG. 

25 8, the same configuration elements as those of Embodiment 
2 are designated by the same reference marks as those of 
Embodiment 2 , and their detailed descriptions are omitted . 
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At some generation timing of multiplex control data, 
such as a case where the generation frequency of multiplexed 
control data is high, such a case can be conceivable as 
the next mult iplexed control data is output from the control 
data management section 102 to the control data processing 
section 701 immediately after the control data processing 
section 701 received a reception acknowledgment signal. 
In this case, if the multiplexed control data output 
immediately after the reception of the reception 
acknowledgment signal is also included in one packet to 
be transmitted, the transmission efficiency can more be 
improved. Accordingly, the communication apparatus and 
the communication method according to the present 
embodiment are configured such that one packet is generated 
by including multiplexed control data output immediately 
after the reception of a reception acknowledgment signal, 
too . 

When multiplexed control data 1 that is the first 
multiplexed control data is input into the control data 
processing section 7 01 , the control data processing section 
710 , as shown in FIG . 9 , accumulates the multiplexed control 
data 1 in the multiplexed data accumulation section 108, 
and the control data processing section 710 starts a timer 
702 . 

Until the timer 702 expires, the control data 
processing section 701, as shown in FIG. 9, successively 
accumulates multiplexed control data output from the 
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control data management section 102 into the multiplexed 
data accumulation section 108. Now, here, it is supposed 
that, for example, three multiplexed control data of 
multiplexed control data 1-3 were accumulated during the 
period of time from the starting of the timer 702 to the 
expiration of the timer 702. 

After the control data processing section 701 
received a reception acknowledgment signal at tl3 shown 
in FIG. 9, the control data processing section 701 takes 
out all the multiplexed control data (the multiplexed 
control data 1-3) that have been accumulated till that 
time from the multiplexed data accumulation section 108 
at tl4, the point of time when the timer 702 expired, and 
the control data processing section 701 adds a sequence 
number, an error detection code and the like to the taken 
out control data to generate them as one packet, and further 
the control data processing section 701 outputs the packet 
to the transmission section 109. After outputting, the 
control data processing section 701 clears the mult iplexed 
data accumulation section 108 , and restarts the timer 7 02 . 

Incidentally, the prescribed time set in the timer 
7 02 is set in order that the transmission efficiency becomes 
highest under the consideration of the generation timing 
of multiplexed control data. 

As described above, the communication apparatus and 
the communication method according to the present 
embodiment do not transmit control data that were 
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multiplexed between a plurality of groups at the time of 
the reception of a reception acknowledgment signal, but 
the communication apparatus and the communication method 
transmit the control data at a prescribed time interval. 
Thereby, in a case where the generation frequency of 
multiplexed control data is high, or in similar cases, 
the number of times of exchanges of control signals can 
further be reduced, and the transmission efficiency of 
the control signals can be heightened in comparison with 
Embodiment 2 . Consequently, the period of time necessary 
before the transmission starting of stream data can further 
be shortened. 

Incidentally, in the aforesaid Embodiment 1 to 
Embodiment 3, descriptions are given to the cases where 
transmission paths are ones for radio communication, but 
the present invention does not limited such cases. The 
transmission paths may be ones for wired communication. 

Moreover, when an error was generated during the 
transmission of control data, it becomes necessary to 
retransmit the control data in which the error was generated . 
Consequently, the aforementioned Embodiment 1 to 
Embodiment 3 in which a plurality of control data are 
multiplexed to be one packet and the packet is transmitted 
are especially effective in a communication system such 
that errors are easily generated. Moreover, by the use 
of the communication apparatus according to the aforesaid 
Embodiment 1 to Embodiment 3 on both of the transmission 
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side and the reception side, waiting times are likewise 
shortened on both the sides, and the gaps of operation 
timing on both the sides are eliminated. Thereby, real 
time two-way communication becomes possible. 

Moreover, it is also possible to realize the aforesaid 
Embodiment 1 to Embodiment 3 by means of software. In 
addition, it is also possible to store the software in 
a memory medium for the execution by a computer after the 
reading out of the software. 

As described above, the present invention can shorten 
a waiting time concerning the transmission of control data, 
and thereby can reduce the delay of the starting of the 
transmission of stream data. 

This application is based on the Japanese Patent 
Application No. HEI 11-309005 filed on October 29, 1999, 
entire content of which is expressly incorporated by 
reference herein. 

Industrial Applicability 

The present invention is applicable to a base station 
apparatus used in a radio communication system and a 
communication terminal apparatus. 
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CLAIMS 

1* A communication apparatus comprising: 
an accumulator for accumulating a plurality of 
control data for each multiplexing unit; and 
5 a transmitter for transmitting multiplexed control 

data generated by multiplexing a plurality of control data 
for each multiplexing unit as one transmission unit after 
reception of a reception acknowledgment signal from a 
communicating party . 
10 2. The communication apparatus according to claim 

1, wherein said accumulator stores information for 
correlating a plurality of control data with each other 
to be stored as one multiplexing unit. 

3. The communication apparatus according to claim 
15 1, said apparatus further comprising a multiplexer for 

accumulating a plurality of multiplexed control data 
successively and for multiplexing a plurality of 
multiplexed control data furthermore, wherein 
said transmitter transmits a plurality of 
20 multiplexed control data as one transmission unit. 

4. The communication apparatus according to claim 
3, said apparatus further comprising a timer for timing 
a prescribed time repeatedly, wherein 

said transmitter transmits a plurality of 
25 multiplexed control data as one transmission unit for each 
prescribed time. 

5. A communication terminal apparatus mounted with 
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a communication apparatus, said communication apparatus 
comprising : 

an accumulator for accumulating a plurality of 
control data for each multiplexing unit; and 

a transmitter for transmitting multiplexed control 
data generated by multiplexing a plurality of control data 
for each multiplexing unit as one transmission unit after 
reception of a reception acknowledgment signal from a 
communicating party . 

6. A base station apparatus mounted with a 
communication apparatus, said communication apparatus 
comprising : 

an accumulator for accumulating a plurality of 
control data for each multiplexing unit; and 

a transmitter for transmitting multiplexed control 
data generated by multiplexing a plurality of control data 
for each multiplexing unit as one transmission unit after 
reception of a reception acknowledgment signal from a 
communicating party . 

7. A communication method comprising the steps of: 
accumulating a plurality of control data for each 

multiplexing unit; and 

transmitting multiplexed control data generated by 
multiplexing a plurality of control data for each 
multiplexing unit as one transmission unit after reception 
of a reception acknowledgment signal from a communicating 
party . 
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8. The communication method according to claim 7, 
wherein a plurality of control data are multiplexed in 
conformity with information correlating a plurality of 
control data with each other to be accumulated as one 
5 multiplexing unit. 
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ABSTRACT 

A correlation memory section 105 stores a prescribed 
table in which each control data is grouped for each kind 
of it (for each message unit) to be correlated to each 
5 other. A control data synchronization section 104 

successively accumulates input control data into a control 
data accumulation section 106. At this time, the control 
data synchronization section 104 refers a table stored 
in the correlation memory section 105 to correlate a 

10 plurality of control data for each group for accumulating 
the control data. By such operation, a plurality of 
control data are mult iplexed for each group, and the control 
data are handled by the group as one data. Then, a control 
data processing section 107 generates multiplexed control 

15 data that are multiplexed for each group as one packet, 
and the control data processing section 107 transmits the 
generated packet to a communicating party. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 

the invention entitled : COMMUNICATION APPARATUS AND COMMUNICATION METHOD 



the specification of which 
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4[x] 
6[ ] 



2 (file no . 
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is attached hereto 
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U.S. National 
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International 
Application 
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7 [ ] was filed as PCT international application 
Number PCT/.IP00/07536 
on October 27. 2000 

and was amended under PCT Article(s) 19 and/or 34 
on (if applicable). 
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J% yS I hereby declare that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended, by 
jSgr ajfilndment referred to above. 

Zl S I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me which is material to 
ff^tente^irity in accordance with Title 37, Code of Federal Regulations, §1.56. 

5H S I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application (s) for patent or inventor's 
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earlieMian that of the application(s) on which priority is claimed. 



Prior (Foreign') Application(s) any Priority Claims Under 35 U.S.C. 119 
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United States provisional application(s) listed below: 
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Application JNo. 
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application if the 

parent application is 
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I hereby claim the benefit under Title 35, United States Code, 120 of any United States application(s) or 
PCT international application(s) designating the United States of America that is/are listed below and, insofar as 
the subject matter of each of the claims of this application is not disclosed in that/those prior application^) in the 
manner provided by the first paragraph of Title 35, United States Code §112, 1 acknowledge the duty to disclose to 
the United States Patent and Trademark Office all information known to me to be material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56 which became available between filing date of the prior 
application and the national or PCT international filing date of this application. 
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(U.S. Application Number) (U.S. Filing Date) Status (patented, pending, abandoned) 
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f hereb'fdeclare that all statements made herein of my own know ledge are, true and that all statements made on information and belief are believed to be true; and farthe r 
ttfat these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Sectjon 1001 
If Title 1 8 of the United States Code, and that such willful statements may jeopardize the validity of the application or any patent issuing thereon. 



PAGE 2 OF U.S.A. DECLARATION FORM 



14a Typewritten Full Name 

of Sole or First Inventor 



15a Inventor's Signature 

16a Date of Signature 

17a Residence 

18a Citizenship 

19a Post Office Address 

(Insert complete mailing 
address, including country) 

14b Typewritten Full Name 

of Sole or First Inventor 

15b Inventor's Signature 

~46t Date of Signature 

8LE7tS Residence 

J2l8b Citizenship 

Hfl9b Post Office Address 

yl (Insert complete mailing 

%j address, including country) 

1. 14c Typewritten Full Name 

y ; of Sole or First Inventor 

djjl5d Inventor's Signature 

r7 16q Date of Signature 

17c Residence 

18c Citizenship 

19c Post Office Address 

(Insert complete mailing 
address, including country) 

14d Typewritten Full Name 

of Sole or First Inventor 

1 5d Inventor ' s Signature 

16d Date of Signature 

17d Residence 

18d Citizenship 

19d Post Office Address 

(Insert complete mailing 
address, including country) 




Yoji 



YOKOYAMA 



nveifName 

1^ 



Middle Name 



^amily HNtrrlTe"""^ 



Yokosuka-shi 



JAPAN 




Year 



Kanagawa_ 



Meor Province 



3-21-15-302, Nobi, 



Yokosuka-shi, Kanagawa 239-0841 JAPAN 



City 



City 



Month 



Month 



Day 



State or Province 



Day 



State or Province 



JAPAN 



Country 



Given Name 


Middle Name 


Family Name 





Year 



Country 



Given Name 


Middle Name 


Family Name 





Year 



Country 





Given Name 


Middle Name 


Family Name 












Month 


Day 


Year 


City 




State or Province 


Country 



*Note to Inventor: Please sign name on line 15 exactly as it appears in line 

copy of this page for identification and signatures for the additional inventors. 
r < 1998 STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 



14 and insert the actual date of signing on line 16. If there are more than four inventors, please add a 



